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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The container characterized by being the container equipped with the layer which consists of 
aliphatic series polyester, and for aliphatic series polyester resin consisting of polylactic acid, and 
carrying out heat crystallization of some containers [ at least ]. 

[Claim 2] The container according to claim 1 characterized by the translucent thing white [ the part by 
which heat crystallization of the container was carried out ], or white. 

[Claim 3] The container according to claim 1 or 2 characterized by performing heat crystallization of a 
container by heating under ultrasonic irradiation. 

[Claim 4] A container given in claim 1 thru/or any of 3 they are. [ which a container is a blow molding 
object, and heat crystallization of the top neck part of a blow molding object is carried out, and is 
characterized by performing heat crystallization by heating of a top neck part with which the crystalline 
nucleus was formed in the phase of preforming, or heating of the top neck part under the conditions in 
which a crystalline nucleus is formed selectively ] 

[Claim 5] The container according to claim 4 characterized by performing formation of a crystalline 
nucleus by carrying out rubbing of the front face in the cooling phase of preforming. 
[Claim 6] A container given in claim 1 thru/or any of 5 they are. [ which is characterized by performing 
heat crystallization of the top neck part of a container by heating with the drawing orientation to the 
circumferencial direction of a top neck part ] 

[Claim 7] The part by which heat crystallization of the container was carried out is the following 
formula and C=I(Tcc)/I (Tm). 

a container given in claim 1 thru/or any of 6 they are. [ which is the fusion peak areas by which I (Tec) 
is a crystallization peak area measured with a differential scanning calorimeter (DSC) among a formula, 
and I (Tm) is measured with a differential scanning calorimeter (DSC) ] [ whose (C) come out of and 
expressed is 0.95 or less ] 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the container which equipped 
the detail with the layer which consists of the polylactic acid whose thermal resistance of a container 
improved more about the container equipped with the layer which consists of aliphatic series polyester, 
especially polylactic acid. 

[0002] As the ideal solution to, the degradable plastic which disappears by natural environment attracts 
attention, and the biodegradable plastic which collapses in an operation of the enzyme which bacteria 
and true fungi emit to the outside of the body especially is used conventionally. 
[0003] However, although this biodegradable plastic was excellent in respect of harmony with an 
environment, such as biodegradability, it was not what may still be enough satisfied in respect of a 
moldability, the mechanical strength of a drawing moldings, etc. For example, also in the biodegradable 
plastic, aliphatic series polyester is inferior in the melt nature of resin, and it has the problem that 
shaping of direct blow and injection drawing shaping, thermostat form shaping of a sheet, etc. is 
difficult. For this reason, the macromolecule quantification (JP,7-205278,A) by the chain length drawing 
using the improvement in melting tension (JP,5-289623,A) and diisocyanate by addition of an inorganic 
filler, an epoxy compound, and an acid anhydride is proposed. 

[0004] Conventionally as aliphatic series polyester, the random copolymer of for example, polyhydroxy 
butyrate (PHA), 3-hydroxy butyrate (3HB), and 3-hydroxy BARIRETO (3HV), Pori (epsilon- 
caprolactone) (PCL), polybutylene succinate (PBS), a polybutylene succinate horse mackerel peat 
(PBAS), polylactic acid (PLLA), etc. are known. 

[0005] In these aliphatic series polyester, it is mass-produced industrially, and acquisition is easy and 
especially polylactic acid is mentioned as aliphatic series polyester friendly also to an environment. 
Polylactic acid (PLLA) is resin which uses grain starch, such as com, as a raw material, and is a polymer 
which makes a monomer the lactic-acid-fermentation object of starch, an L-lactic acid fermentation 
object, and L-lactic acid. It is manufactured by the ring-opening-polymerization method and direct 
polycondensation method of the lactide which is generally the dimer. It is decomposed with water and 
carbon dioxide gas by the microorganism which exists in a nature, and its attention is paid to this 
polymer also as resin of a perfect recycle system mold by it. Moreover, the glass transition point (Tg) 
has the advantage of being close to Tg of about 58 degrees C and polyethylene terephthalate. 
[0006] 

[Problem(s) to be Solved by the Invention] However, it has the trouble which must still be solved in 
respect of a moldability like [ polylactic acid ] other aliphatic series polyester. That is, although 
mechanical strengths of polylactic acid, such as yield point reinforcement and an elastic modulus, 
improve by drawing, if filled up with contents between heat, a container will contract or deform 
selectively, and there is a problem that it does not have sufficient thermal resistance or dimensional 
stability. 

[0007] Although giving molecular orientation by drawing blow molding etc. is also considered as an 
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approach of raising the thermal resistance of a container, since it is difficult to produce such molecular 
orientation in the top neck part of a container, it is difficult to give sufficient thermal resistance. On the 
other hand, although carrying out heat crystallization of the top neck part of a container selectively is 
also considered, since the melting point of polylactic acid is low, and semi-crystallization time amount 
compares it with usual thermoplastic polyester resin as compared with usual thermoplastic polyester 
resin and it requires the time amount of 10 times or more, it becomes indispensable to shorten the time 
amount which heat crystallization takes. Therefore, the object of this invention is in the container 
equipped with the layer which consists of polylactic acid to offer the container which was excellent in a 
part of thermal resistance of a container, and dimensional stability at least. Other objects of this 
invention are in the container equipped with the layer which consists of polylactic acid to offer the 
container with which heat crystallization of some containers was performed efficiently at least. 
[0008] 

[Means for Solving the Problem] According to this invention, it is the container equipped with the layer 
which consists of aliphatic series polyester, and aliphatic series polyester resin consists of polylactic 
acid, and the container characterized by carrying out heat crystallization of some containers [ at least ] is 
offered. It sets in the container of this invention and is 1 . Translucent thing 2. white [ the part by which 
heat crystallization was carried out ], or white Heat crystallization of a container Carrying-out by heating 
under ultrasonic irradiation 3. A container is a blow molding object and heat crystallization of the top 
neck part of a blow molding object is carried out. Heat crystallization in the phase of preforming It is 
carried out by heating of a top neck part with which the crystalline nucleus was formed, or heating of the 
top neck part under the conditions in which a crystalline nucleus is formed selectively, 4. Formation of a 
crystalline nucleus is performed by carrying out rubbing of the front face in the cooling phase of 
preforming, 5. The part by which heat crystallization of that heat crystallization of the top neck part of a 
container is performed by the drawing orientation to the circumferencial direction of a top neck part and 
heating and the 6. container was carried out is the following formula and C=I(Tcc)/I (Tm). 
among a formula, it is the crystallization peak area measured with a differential scanning calorimeter 
(DSC), and it comes out and being [ (C) which is the fusion peak area measured with a differential 
scanning calorimeter (DSC) and which is expressed / 0.95 or less ] ** of I (Tm) is [ I (Tec) ] desirable. 
[0009] 

[Embodiment of the Invention] This invention is characterized by raising thermal resistance and 
dimensional stability by carrying out heat crystallization of some containers [ at least ] equipped with 
the layer which consists of polylactic acid. Although it is a common use technique to perform heat 
crystallization in order to raise the thermal resistance of a container as mentioned above, in the container 
which consists of polylactic acid, unlike the thermoplastic polyester resin conventionally used for the 
container, the time amount which crystallization takes is long and how heat crystallization is performed 
efficiently poses a problem. 

[0010] The polylactic acid (it may express PLLA hereafter) used by this invention is the following 
formula (1). 
[Formula 1] 

CH 3 O 
I II 

- [-O-CH-C-] - - (1) 

Although Pori (L-lactic acid) where it comes out, and consists of the repeating unit expressed, and a 
configuration unit consists only of L-lactic acid, Pori (D-lactic acid) which consists only of D-lactic 
acid, and Pori (DL-lactic acid) where an L-lactic acid unit and D-lactic-acid unit exist at a rate of 
arbitration can be used This polylactic acid (PLLA) is mass-produced industrially, and acquisition is 
easy and is aliphatic series polyester friendly also to an environment, and it is decomposed with water 
and carbon dioxide gas by the microorganism which exists in a nature, and its attention is paid to it also 
as resin of a perfect recycle system mold by it as mentioned above. Moreover, the glass transition point 
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(Tg) has the advantage of being close to Tg of about 58 degrees C and polyethylene terephthalate. 
[001 1] In this invention, in the container which has the layer which consists of such polylactic acid, it is 
the important description that heat crystallization of the part is carried out at least, and it is desirable by 
adopting the approach of the above 2-5 as the approach of heat crystallization in this invention to 
promote heat crystallization. 

[0012] The container of this invention fabricates preforming containing the layer which consists of 
polylactic acid. May be the blow molding object which carries out drawing blow molding of this, and 
changes, and with direct injection molding A cup, You may be the container fabricated in the 
configuration of a tray etc., and may be the coinjection-molding object of the layered product containing 
the layer which consists of polylactic acid further again. Moreover, after carrying out extrusion molding 
of the layered product containing the layer which consists of polylactic acid and carrying out heating 
fusion of this, you may be a vacuum forming, pressure forming, or the container obtained by carrying 
out plug assist forming. In order to raise the thermal resistance of the top neck part which is not 
extended in the case of the blow molding object acquired by carrying out drawing blow molding of the 
preforming, it is desirable to carry out heat crystallization of the top neck part at least, and, in the case of 
containers, such as a cup which it injection molded directly, and a tray, it is desirable to carry out heat 
crystallization of the whole container. By heating so that 90 degrees C or more of heat crystallization 
may become [ in any case ] the temperature of 100-140 degrees C especially in the case of the 
temperature beyond crystallization temperature, i.e., polylactic acid, the part by which heat 
crystallization was carried out becomes translucent [ white ] white, and its thermal resistance improves. 
[0013] Although it can carry out to the timing of arbitration that heat crystallization was performed 
conventionally in case heat crystallization of a container is the phase of preforming in a blow molding 
object and it injection molds in an injection-molding object in this invention In this invention, it is the 
phase of preforming with a blow molding object. A container at least in part It is desirable to perform 
heat crystallization for the part used as especially a container top neck part with a conventionally well- 
known heating means, such as infrared heating or high-frequency induction heating, and heat 
crystallization can be promoted by using the following means together in this case. 
[0014] In the first place, heat crystallization can be promoted by heating irradiating a supersonic wave at 
the top neck part of preforming. Crystallization can be promoted by heating by making a crystalline- 
nucleus agent contain beforehand under the condition that second the crystalline nucleus was formed in 
the top neck part of preforming, or the conditions in which a crystalline nucleus is formed (i.e., raw 
material polylactic acid). Heat crystallization can be promoted by heating making a circumferencial 
direction third extend the top neck part of preforming. Carry out rubbing of the top neck part front face 
with a core etc. in the cooling phase of preforming, a front face is made to produce a crystalline nucleus, 
and crystallization can be promoted [ fourth ]. 

[0015] Moreover, it is the phase which injection resin cooled in the injection-molding object on the 
occasion of injection molding, or is a cooling phase under shaping in the moldings by a vacuum forming 
etc., and carry out rubbing of the part which should carry out heat crystallization, a moldings front face 
is made to produce molecular orientation, and crystallization can also be promoted. 
[0016] Usually, although the thermoplastic polyester guided from the dibasic acid which makes aromatic 
carboxylic acid a subject, and the glycol can measure degree of crystallinity by densimetry, most 
consistencies are regularity and the sample to which the amorphism sample was also crystallized to 
altitude in the case of aliphatic series polyester, especially polylactic acid cannot ask for degree of 
crystallinity using densimetry, either. Therefore, in the container which consists of polylactic acid of this 
invention, it asked for extent of crystallization from the peak area ratio by the following formula (2) 
using the crystal fusion peak and crystallization exothermic peak by the differential scanning 
calorimeter. 

[0017] The part by which heat crystallization was carried out in the container which has the layer which 
consists of the polylactic acid by this invention is the following formula (2) and C=I(Tcc)/I (Tm). — (2) 
I (Tec) is a crystallization peak area measured with a differential scanning calorimeter (DSC) among a 
formula, it comes out and, as for I (Tm), it is desirable that (C) which is the fusion peak area measured 
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with a differential scanning calorimeter (DSC) and which is expressed is 0.8 especially or less 0.95 or 
less a mechanical property, transparency, and in respect of thermal resistance. 
[0018] It is desirable for crystallization time amount until this (C) reaches 0.2 in this invention to be 
especially 5 or less minutes 10 or less minutes on the other hand. ****** or** to which heat 
crystallization of polylactic acid is performed efficiently by this. 

[0019] By carrying out heat crystallization of some containers [ at least ] in the container equipped with 
the layer which consists of polylactic acid as explained above according to this invention, the thermal 
resistance of a container improved and it became possible to shorten crystallization time amount by 
using together a means to promote specific heat crystallization moreover. 

[0020] (Polylactic acid) Although the polylactic acid used for this invention is not limited to this, of 
course, it is desirable 10000-300000, and to have the weight average molecular weight of the range of 
20000-200000 especially. Moreover, it is desirable that it is in the range for the melt flow rate (ASTM 
D1238, 190 degrees C) of 2-20g / [ a consistency 1.10 - 1.30 g/cm3, the melting point of 165-200 
degrees C, and ] 10 minutes. 

[0021] In the container of this invention, the above-mentioned polylactic acid can also be used 
independently and it can use also as other aliphatic series polyester, a blend object with other resin, or a 
layered product with other resin. As other aliphatic series polyester, they are polyhydroxy alkanoate, 
such as 3-hydroxy butyrate, 3-hydroxy BARIRETO, 3-hydroxy KAPUROETO, 3-hydroxy heptanoate, 
3-hydroxy octanoate, 3-HIDOROKISHINANOETO, 3-hydroxydecanoate, gamma-butyrolactone, delta- 
valerolactone, and epsilon-caprolactone, or these copolymers. Moreover, it is also possible to be also 
able to use the container of this invention by the monolayer of polylactic acid, to prepare layers, such as 
an ethylene vinyl alcohol copolymer saponification object, metaxylylene adipamide (MXD6), and an 
annular olefine copolymer, according to the normal of contents, and to also consider as a multilayer and 
to prepare a metallic-oxide coating layer. 

[0022] Furthermore, as other usable resin, barrier resin, for example, the hydroxyl-group content 
thermoplastics in which barrier nature is shown to oxygen, Nylon, barrier nature polyester resin, a high 
nitrile resin, the annular olefin system copolymer in which barrier nature is shown to a steam can be 
mentioned in the form of a blend object or a layered product. The resin of arbitration can be used, as 
long as hydroxyl-group content resin is desirable in respect of biodegradability and thermoforming is 
possible also in these. This resin has the repeating unit which has a hydroxyl group in that chain, and the 
unit which gives thermoforming nature to resin. Although hydroxyl-group content repeating units may 
be a vinyl alcohol unit and a hydroxyalkyl (meta) acrylate unit, in respect of biodegradability, a vinyl 
alcohol unit is desirable. As for other units contained in this hydroxyl-group content resin, vinyl ester 
unit; alkyl (meta) acrylate units, such as olefin units, such as ethylene and a propylene, and vinyl acetate, 
etc. are mentioned. Moreover, these hydroxyl-group content resin should have the molecular weight 
which is sufficient for forming a film at least. 

[0023] Suitable hydroxyl-group content resin consists of a copolymer containing % of an ethylene unit, 
10 thru/or 40-mol 40 thru/or % of a 88-mol vinyl alcohol unit, and the ester content vinyl unit not more 
than 50 mol %. By using such a hydroxyl-group content polymer as a blend object or a layered product, 
the gas barrier nature of a drawing Plastic solid can be raised, and the advantage of moreover not 
checking biodegradability on parenchyma is attained. 

[0024] According to the application, the reinforcing agent of various coloring agents, a bulking agent, an 
inorganic system, or an organic system, lubricant, a plasticizer, a leveling agent, a surfactant, a 
thickener, an adhesiveness-reducing agent, a stabilizer, an anti-oxidant, an ultraviolet ray absorbent, a 
rusr-proofer, etc. can be blended with the container of this invention according to a well-known formula. 

[0025] (A drawing Plastic solid and its process) The drawing blow molding object of this invention is 
manufactured by performing biaxial stretching in the preforming object (preforming) equipped with the 
layer which consists of polylactic acid. Manufacture of a preforming object (preforming) can be 
manufactured in itself by a well-known extrusion method and a well-known injection-molding method 
(preforming of solid containers, such as a bottle, is fabricated by injecting melting resin by the screw or 
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the plunger in the metal mold which consists of cavity metal mold and core metal mold), and 
compression forming (the parison of melting resin is compressed with cavity metal mold and core metal 
mold, and preforming for stereos, such as a bottle, is fabricated). Moreover, the sheet pressure forming 
to the light-gage sheet and film, and cup of an oriented film thru/or for plug assist forming is fabricated 
by carrying out extrusion of the melting resin through T-die. Moreover, by carrying out extrusion of the 
melting resin through a ring die, direct blow molding of the ring parison for container shaping can be 
fabricated and carried out. 

[0026] In order to manufacture the preforming object which consists of the layered product of polylactic 
acid and other resin, for example, hydroxyl-group content resin, a multilayer preforming object is 
manufactured by using a well-known laminating technique in itself, for example, co-extruding using a 
multilayer die using the extruder corresponding to the class of resin, when it is an extrusion method. 
Moreover, in injection molding, multilayer preforming can be formed in itself by the well-known 
simultaneous co-injecting method and the well-known serial co-injecting method. Furthermore, 
compression forming can also manufacture multilayer preforming by forming multilayer melting resin 
parison by co-extrusion etc. 

[0027] Intercepting the heat transfer to a drum section using a heat shield, as mentioned above, 
especially although heat crystallization of a top neck part is performed, obtained preforming performs 
heating from the outside surface of a preforming top neck part with heating means, such as infrared 
heating, hot blast heating, or high-frequency induction heating, or is combination with this and can 
perform heat crystallization by performing heating from the internal surface of a preforming top neck 
part using a hot blast heating drawing rod etc. Moreover, in order to perform uniform heating, as for 
preforming, it is desirable to heat by making it rotate. 

[0028] In case it heat-treats for heat crystallization, it is desirable to combine a supersonic wave and to 
irradiate it, although a supersonic wave may be irradiated from any of the outside surface of a 
preforming top neck part, or an internal surface and it is not limited to this range, generally the thing of 
the range of 1 5-50kHz can be used, and it is desirable [ irradiation time ] that it is 10msec(s) - 2sec 
extent. 

[0029] Moreover, in this invention, it is desirable that the crystalline-nucleus agent is blended into 
polylactic acid, and since the above-mentioned top neck part can be heated and crystallization can be 
promoted by this under the condition that the crystalline nucleus was formed, or the conditions in which 
a crystalline nucleus is formed selectively, it is desirable. As a crystalline-nucleus agent, various 
silicates, such as a silica, an alumina, a silica alumina, and a calcium silicate, Various clay, such as a 
kaolin, an ATABARE guide, a montmorillonite, halloysite, and talc, Various oxides, such as 
magnesium, a barium sulfate, a calcium sulfate, calcia, zinc, and titanium, Sodium benzoate, such as a 
particle metal, carbon black, and various phosphate, Zinc stearate, calcium stearate, montanoic acid 
sodium, A behenic acid salt, an arachin acid salt, PAL SHICHIN acid chloride, phenylacetic-acid 
aluminum, The carbon number 7 of cassia Mr. sodium etc. thru/or the alkali-metal salt of the higher fatty 
acid of 30 or aromatic carboxylic acid, an alkaline-earth-metal salt, zinc salt, or an aluminum salt can be 
mentioned, and it is desirable % and to 0.005-1 -mol make it contain in [ 0.05-0. 1-mol ] % especially. 
[0030] Moreover, in case preforming is fabricated, by rotating core metal mold and carrying out rubbing 
of the preforming front face in the phase especially cooled by 150 degrees C or less of temperature of 
the range which is 140-1 10 degrees C, preforming temperature can make a crystalline nucleus able to 
form in a preforming front face, and can also promote crystallization. Although it is not limited to this, 
of course when making a crystalline nucleus form by rubbing, it is desirable for the metal mold which 
should carry out rubbing of the front face of preforming to rotate at the rotational frequency of 0. 1 - 
20rpm, and to carry out rubbing about 1 to 120 seconds. Moreover, as for this field alloy type of rubbing 
side, it is desirable that surface treatment is performed. 

[0031] Moreover, generally, although the above-mentioned heat crystallization is performed by fixing a 
top neck part with core metal mold, in this invention, it is desirable to heat extending a top neck part to a 
circumferencial direction. Thereby, it becomes possible, and giving the crystal by drawing orientation to 
a top neck part also promotes crystallization, and it can carry out the thing of it. 140 degrees C or more 
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especially of drawings of a top neck part are performed after the temperature of the outside surface of 
the top neck part of preforming becomes 130-100 degrees C, and as for draw magnification, it is 
desirable that they are about 1 .02 to 2 times by the opening bore ratio. 

[0032] In a blow molding object, although drawing temperature is different with the class of polylactic 
acid, a blend, or resin that carries out a laminating etc., generally temperature (Tg+10 degree C thru/or 
Tg+80 degree C) is suitable for it on the basis of the glass transition point (Tg) of polylactic acid. 
Generally, the draw magnification of the direction of a machine (container shaft orientations) is [ the 
draw magnification of 1.4 thru/or 4.0 times, and the crossing direction (container hoop direction) ] 1.4 
thru/or 4.0 times, and, as for draw magnification, it is desirable to extend so that area draw 
magnification may become 2 thru/or 16 times. 

[0033] (Application) The container of this invention is still more useful as containers for a negotiation, 
such as a container, a tank, and a cage, as wrapping, such as various plastics containers, for example, a 
bottle, a cup, a tube, a plastics can, a pouch, and a tray. 
[0034] 

[Example] The example of this invention is shown below. In addition, this invention is not limited to the 
following examples. 

(Example 1) Using the injection molding machine, with the range of 200-220 degrees C of cylinder 
temperatures, and the die temperature of 17 degrees C, injection molding of the polylactic acid of 
consistency 1 .26 g/cm3, the melting point of 172 degrees C, and melt flow rate (MFR) (190 degrees C) 
10.7g/10min was carried out, and closed-end preforming for biaxial-stretching blow bottles was created. 
Using the heat shield, intercepting the heat transfer to a drum section, preforming was rotated and only 
the top neck part carried out near infrared ray heating selectively. Heating temperature was made into 
120-160 degrees C at preforming top neck part outside-surface temperature, and preforming which the 
top neck part milked was obtained. 

[0035] (Example 2) Using the injection molding machine, with the range of 200-220 degrees C of 
cylinder temperatures, and the die temperature of 17 degrees C, injection molding of the polylactic acid 
of consistency 1.26 g/cm3 which made inorganic crystal nucleating additiveisilica 5000ppm contain, the 
melting point of 172 degrees C, and melt flow rate (MFR) (190 degrees C) 10.7g/10min was carried out, 
and closed-end preforming for biaxial-stretching blow bottles was created. Intercepting the heat transfer 
to a drum section using a heat shield, preforming was rotated and only the top neck part carried out near 
infrared ray heating selectively. Heating temperature was made into 120-160 degrees C at preforming 
top neck part outside-surface temperature, and preforming which the top neck part milked was obtained. 
[0036] (Example 3) Using the injection molding machine, with the range of 200-220 degrees C of 
cylinder temperatures, and the die temperature of 17 degrees C, injection molding of the polylactic acid 
of consistency 1.26 g/cm3, the melting point of 172 degrees C, and melt flow rate (MFR) (190 degrees 
C) 10.7g/10min was earned out, and closed-end preforming for biaxial- stretching blow bottles was 
created. Using the heat shield, intercepting the heat transfer to a drum section, preforming was rotated 
and only the top neck part carried out near infrared ray heating selectively. Using the hot blast heating 
rod with the shield which the hole of 0.8mmphi is innumerably vacant, and intercepts the passage of the 
hot blast to a drum section with the nozzle height length which is a concentric circle-like pipe small 
5mm in an outer diameter, and is equivalent to a preforming top neck part from a preforming bore 
simultaneously, the **** internal surface was selectively heated in 120-200-degree C hot blast, and 
preforming which the top neck part milked was obtained. 

[0037] (Example 4) Using the injection molding machine, with the range of 200-220 degrees C of 
cylinder temperatures, and the die temperature of 17 degrees C, injection molding of the polylactic acid 
of consistency 1.26 g/cm3, the melting point of 172 degrees C, and melt flow rate (MFR) (190 degrees 
C) 10.7g/10min was carried out, and closed-end preforming for biaxial-stretching blow bottles was 
created. Using the heat shield, intercepting the heat transfer to a drum section, preforming was rotated 
and only the top neck part carried out near infrared ray heating selectively. Simultaneously, the closed- 
end hollow pipe of the aperture in preforming and the diameter of said was inserted in the preforming 
top neck part inner surface, ultrasonic irradiation was carried out with the BRANSON920MA mold 
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ultrasonic transmitter, and preforming which the top neck part milked was obtained. 
[0038] (Example 5) Using the injection molding machine, with the range of 200-220 degrees C of 
cylinder temperatures, and the die temperature of 17 degrees C, injection molding of the polylactic acid 
of consistency 1.26 g/cm3, the melting point of 172 degrees C, and melt flow rate (MFR) (190 degrees 
C) 10.7g/10min was carried out, and closed-end preforming for biaxial-stretching blow bottles was 
created. Using the heat shield, intercepting the heat transfer to a drum section, preforming was rotated 
and only the cervix carried out near infrared ray heating selectively. Simultaneously, the KORAPU sill 
mini core with the smooth front face of the aperture in preforming and the diameter of said was inserted 
in the preforming top neck part inner surface, it extended to one 1.25 times the opening bore ratio of this 
at the circumferencial direction in the phase in which the preforming top neck part outside surface 
became 120 degrees C with near infrared ray heating, and preforming which the top neck part milked 
was obtained. 

[0039] (Example 6) Using the injection molding machine, with the range of 200-220 degrees C of 
cylinder temperatures, and the die temperature of 30 degrees C, injection molding of the polylactic acid 
of consistency 1.26 g/cm3, the melting point of 172 degrees C, and melt flow rate (MFR) (190 degrees 
C) 10.7g/10min was earned out, and closed-end preforming for biaxial-stretching blow bottles was 
created. At the time of injection molding, using the core which vapor-deposited the part applicable to a 
drum section with diamond-like carbon, injection preforming rotated the core (5rpm) and obtained 
injection preforming in the phase which fell to 140 degrees C. 

[0040] (Example 7) Using the injection molding machine, with the range of 200-220 degrees C of 
cylinder temperatures, and the die temperature of 30 degrees C, the polylactic acid of consistency 1.26 
g/cm3, the melting point of 172 degrees C, and melt flow rate (MFR) (190 degrees C) 10.7g/10min was 
injection molded, and the cup with the diameter of the regio oralis of 70mm, a diameter of bottom [ of 
50mm ], and a height of 70mm was created. At the time of injection molding, in the phase which fell to 
140 degrees C, injection resin rotated the female mold (5rpm), and obtained the cup injection-molding 
object. 

[0041] (Example 1 of a comparison) Using the injection molding machine, with the range of 200-220 
degrees C of cylinder temperatures, and the die temperature of 17 degrees C, injection molding of the 
polylactic acid of consistency 1.26 g/cm3, the melting point of 172 degrees C, and melt flow rate (MFR) 
(190 degrees C) 10.7g/10min was carried out, and closed-end preforming for biaxial-stretching blow 
bottles was created. 

[0042] (Example 2 of a comparison) Using the injection molding machine, with the range of 200-220 
degrees C of cylinder temperatures, and the die temperature of 30 degrees C, the polylactic acid of 
consistency 1 .26 g/cm3, the melting point of 172 degrees C, and melt flow rate (MFR) (190 degrees C) 
10.7g/10min was injection molded, and the cup with the diameter of the regio oralis of 70mm, a 
diameter of bottom [ of 50mm ], and a height of 70mm was created. 
[0043] (Assessment) 

(Thermal resistance) Obtained injection-molding preforming was saved for five days at 50 degrees C 
and 70-degree-C thermostat, and dimension deformation of a top neck part was observed. What the 
dimension of a top neck part contracted 3% or more was made into x, and ** and contraction made O 
less than 0.5% of thing for what the dimension of a top neck part contracted 0.5% or more less than 3%. 
Similarly, the injection-molding cup was saved for five days at 50 degrees C and 70-degree-C 
thermostat, and dimension deformation of cup aperture was observed. What the aperture dimension 
contracted 3% or more was made into x, and ** and contraction made O less than 0.5% of thing for what 
the aperture dimension contracted 0.5% or more less than 3%. 

[0044] (DSC measurement) The temperature requirement from a room temperature to 200 degrees C 
was measured using the thermal-analysis meter EXSTAR6000 by SEIKO CORP. with lOmg of sample 
****, and 5/of programming rates min. It asked for surface ratio C=I(Tcc)/[ of a crystallization peak 
(Tec) and a fusion peak (Tm) ] I (Tm) from the obtained DSC spectrum. 
[0045] 
[A table 1] 
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[0046] 

[Effect of the Invention] According to the container of this invention, the container excellent in thermal 
resistance was able to be offered by having the layer which consists of polylactic acid and carrying out 
heat crystallization of some containers [ at least ]. And heat crystallization became possible [ offering 
the container performed efficiently ] by carrying out heat crystallization of a container to carrying out 
rubbing of the front face in heating under the conditions in which a crystalline nucleus is selectively 
formed or heating under ultrasonic irradiation and a crystalline nucleus were formed, heating to the 
drawing orientation and coincidence to a circumferencial direction of a top neck part, preforming, or the 
cooling phase of a moldings more. 



[Translation done.] 
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